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11 Claims, 5 Drawhig Sheets 



11 

o — 
VIDEO 
INPUT 



19 

COMMUNl- 
CATION IF 



17 

MANUAL 
INPUT 



15 



14 

^ 

DEFLECTION 
CIRCUIT 



J HISH-VOLTAGE 1 
CIRCUIT r 



TO ANODE 



12 



VIDEO 
AMPLIFYING 
CIRCUIT 



16 



FORMAT ^ ci 
IDENTIFICATION '°' 



VARIABLE 
DETERMINATION 



63 



VARIABLE 
ADJUSTMENF 



CPU 



64 



CALCULATION 



20 



0/A 
CONVERTER 



21r 



21b 



22a 




22 



GRID VOLTAGE 
FORMATION 



MEMORY --18 



05/30/2004, EAST Version: 1.4.1 



U.S. Patent Apr. l, 2003 sheet 1 of 5 



US 6,541,927 B2 



CD 

in 




±0 
o 







0 




LECT 


IRCUI 


u. 
lij 


0 


0 





vg 



Ekco(B) 



Ekco(G) 



Ekco (R) 



CJ 



4i o 
Q ^ S 



o3\j 



UJ 



is 



^ tu 
a > 
z 

8 



o - - 
S -J oc 



o 



CO 



CM 
CO 



o 

g 



MAT 

ICATION 




ABLE 
IINATION 


FOR 

ENTIFI 




11 


0 




UJ 

0 



SI 



CD 2 



ii 



00 



>- 

o 
2 



05/30/2004, EAST Version: 1.4.1 



U.S. Patent Apr. l, 2003 Sheet 2 of 5 US 6,541,927 B2 



FIG. 2 



250 
200 
150 
100 
50 

^ 600 800 1000 1200 1400 1600 

DISPLAY HORIZONTAL RESOLUTION 

\ \ 1 1 1 H- 

30 40 50 60 70 80 

HORIZONTAL FREQUENCY (kHz) 



f ADJ VALUE = 170 




05/30/2004, EAST version: 1.4.1 



U.S. Patent Apr. l, 2003 sheet 3 of 5 US 6,541,927 B2 



CO 

CD 























Z 




















0 ... 




















0 <^ 




















CL < 






















CO 






















P 


co(R) 


c 


r 


8 


CJ> 

> 


























< CO 


U 


J 


u 


J 


U 


J 






















































2§ 










































































































< 




















FIN 




















SION 


z 


z 


z 










^. 








CO 
LU 














CC 














Q. 














LEEX 


+ 
UJ 


0 

+ 

LU 


CD 
LU 


z 




CD 






3 


I 

CM 




< 


-J 










< 


< 






CC 

< 














> 


— > 




— > 


U 


J 










0 




ZD 






AN[ 


< 

X 


< 

X 


< 
>< 


-J 
< 

>l 












Z 




Z 










CL. 
1— 






1 




^. 




< 






.no 


0 
0 




0 




0 




> 


< 






cc 


LU 




^1 








Z 








IVERTE 


DC 
1 


IT) 

in 


< 


in 
in 


AX-B^ 


in 
in 

C\J 




in 






0 






1 








X 






0 


0 




0 




0 




< 








UJ 




0 




0 








Q 




LU 




LU 










CD 


CC 




0* 




CD 




0 


























VARYl 


II 


II 

cn 


II 


II 

CO 
CJ 






cvi 


CM 


Cd 




UJ 




















J-IN 


X 

< 


z 




ii, 




Z 


LU 

r> 






o'q' 


I 

0 


0 




1 


< 






0 




LJ 
LU 

1 


0 




cv,' 


CNJ 








UJ 

1 


LU 


LU 




0 «^ 


E 


0- 0 
0 UJ 


1 


nc 






00 






< 


QC 





















05/30/2004, EAST Version: 1.4.1 



U.S. Patent Apr.l,2(KB Sheet4ol5 US 6^1^7 B2 



FIG. 4 
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COLX)R CATHODE RAY TUBE AND 
ADJUSTING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of The Inventioo 

The present invention relates to a display apparatus and ao 
adjusting method thereof, and more particularly, to a display 
apparatus including a color cathode ray tube comprising at 
least cathodes for the three primary colors and first and 
second grids wherein cutoff voltages of the respective cath- 
odes for the three primary colors, and a volUge of the second 
grid may be desirably adjusted. 

2. Description of The Related Art 

In a color cathode ray tube used in a computer monitor for 
example, an adjusting mechanism is typically implemented 
for the optimization of fine image rendering, such as the 
rcodcring of line images etc., and not much emphasis is laid 
on the luminance since computers are generally used for 
data or word processing. Accordingly, the luminance level, 
although it depends on the size of a display, is kept at a low 
level, for example, a level around 100 to 150 nits. However, 
with the recent growth in the use of so-called multimedia 
applications on computer systems, there is an increasing 
demand for computer monitors to display dynamic picture 
images. However, it has been pointed out that picture images 
of such limited luminance would not promote powerfulness 
and sense of realism since the screen would be too dark. 

Accordingly, in a case of a computer monitor utilizing a 
conventional cathode ray tube having predetermined cath- 
ode cutoff voltages and grid voltage, enhancement in the 
luminance would be attempted by increasing the level of, for 
example, input signals. However, this approach has a 
drawback, as it would significantly degrade the luminance 
life of the cathode ray lube. As a result, in a conventional 
apparatus, the adjustment is only made within a range below 
a given maximum luminance level, and any attempt to adjust 
the luminance to a level exceeding the predetermined level 
would typically result in collap.sed peaks in a signal due to 
saturation occurred within a portion of its video signal 
circuitry, or in a case where the apparatus implements a 
protection mechanism for preventing the luminance level 
from exceeding a predetermined value, such an attempt 
would fail. 

The present invention, invented in consideration with the 
above issues, attempts to solve those problems pointed out 
for the conventional computer monitor designed to provide 
a low level of luminance, that is, the screen too dark for 
providing powerful and realistic representation of dynamic 
picture images, and the luminance level limited to a certain 
value through implementation of a protection mechanism 
etc. for preventing an excessive increase in the luminance 
resulted from, for example, an incrca.scd input signal level, 
since such an increased input signal level would signifi- 
cantly degrade the luminance life of the cathode ray tube. 

SUMMARY OF TOE INVENllON 

According to the present invention, a color cathode ray 
tube is provided, said color cathode ray tube comprising at 
least cathodes for the three primary colors and first and 
second grids, and being configured in a manner that cutoff 
voltages for the respective cathodes for the three primary 
colors and a voltage for the second grid are calculated using 
a common variable, and these voltages may be arbitrarily 
set, so that adequate luminance level control may be imple- 
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mented by arbitrarily setting the cutoff voltages for the 
respective cathodes for the three primary colors and the 
voltage for the second grid, and at the same time, these 
voltages that arc mutually associated may be configured in 
s a simple manner. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram illustrating an exemplary 
configuration of a color cathode ray tube according to one 
embodiment of the present invention, implementing an 
adjusting method of the present invention. 

FIG. 2 is a graphical representation illustrating the rela- 
tionship between the format of a color video signal and the 
J J variable [ADJ- VALUE] used in the present invention. 

FIG. 3 is a table indicating relational expressions for 
calculating cutoff voltages using the variable [ADJ- 
VALUE]. 

FIG. 4 is a Uble listing exemplary specific values. 
20 FIG. 5 is a graphical representation illustrating an exem- 
plary driving characteristic of a cathode ray tube. 

FIG. 6 is a graphical representation illustrating exemplary 
driving characteristics using the voltage of the second grid 
of a cathode ray tube as a parameter. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides a color cathode ray tube 
having at least cathodes for the three primary colors and first 
and .second grids, said color cathode ray lube a)mprising 
calculating means for calculating cutoff voltages of the 
respective cathodes for the three primary colors and a 
voltage for the second grid by using a common variable, 
controlling means to vary the variable, and seUing means for 
setting the cutoff voltages of the respective cathodes for the 
three primary colors and the voltage of the second grid 
according to the calculated values. 
The present invention further provides an adjusting 

40 method of a color cathode ray tube comprising at least 
cathodes for the three primary colors, and first and second 
grids wherein cutoff voltages of the cathodes for the three 
primary colors and a voltage of the second grid are calcu- 
lated by using a common variable, and the cutoff voltages of 

45 the respective cathodes for the three primary colors and the 
voltage of the second grid arc set aoooiding to the calculated 
values as the variable is varied. 

FIG. 5 indicates a driving characteristic of an electron gun 
of, for example, one of the three primary colors, plotting a 

50 cathode voltage Ek represented by the horizontal axis 
against a cathode current Ik which corresponds to the 
luminance, represented by the vertical axis. In this example, 
the first grid is kept at a ground potential (OV), and the 
voltage of the second grid is fixed at a constant value. A 

55 waveform 30 in the diagram represents a driving voltage Ed 
applied to the cathode, and a waveform 31 represents a beam 
current. Here, when the cathode driving voltage (waveform 
30) reaches to a pedestal potential, the cathode current Ik 
must fall to approximately 0, and the potential difference 

60 between the cathode and the first grid at this point is called 
a cutoff voltage Ekoo. 

That is, in the above cathode ray tube, an adjustment is 
performed on the cutoff voltage Ekco relative to the cathode 
voltage so that the cathode current Ik would fall to approxi- 

65 matcly 0 when the cathode driving voltage reaches to the 
pedestal potential. However, such a driving characteristic 
exhibits a different curve for each individual electron gun. 



05/30/2004, EAST Version: 1.4.1 



us 6,541,927 B2 



10 



Accordingly, (his cutoff adjustmeot must be performed sepa- 
rately for each electron gun, rendering this operation 
extremely complex. Such an adjustment may be performed 
oo the side of the first grid, with a fixed cathode potential 
when the first grid is, for example, provided independently 
for each of the electron guns for the three primary colors 
(RGD), however, it would still be a complex operation. 

The relationship between the driving voltage Ed and the 
cathode current Ik may generally be expressed by the 
following formula (I). 

fM(£<r (1) 

Here, the value IC is a coefllcient called a driving effi- 
ciency which becomes smaller invenwly as the cutoff volt- 
age Ekco becomes larger. The value y is an exponent which 15 
has a tendency to slightly reduce as the second grid voltage 
Vg increases, and is generally around 2.5 in a typical 
cathode ray tube. 

According to this fonmula, as the second grid voltage Vg 
increases, the cutoff voltage Ekco changes ahnosl lineariy. 20 
FIG. 6 shows variations of the above-mentioned curve 
obtained by varying the second grid voltage Vg. A curve is 
provided for each of respective cases, where Vg-a, b and c 
respectively, and the relationship between the values a, b, 
and c may be expressed as c<b<a. In FIG. 6, one cutoff 25 
voltage exists for each respective second grid voltage Vg, 
and a AEk change in this cutoff voltage Ekco would cause 
a Alk change in the cathode current Ik even though the 
driving voltage Ed is constant. 

Accordingly, by varying the cutoff condition of the cath- 30 
ode ray tube while adequately controlling the second grid 
voltage Vg and the cutoff voltage Ekco, the cathode current 
Ik may be varied even with a constant driving voltage Ed, 
thereby allowing the luminance of a screen to be varied. 
However, in a conventional apparatus, the driving charac- 35 
teristic would yield a different curve for each individual 
electron gun as mentioned above, thus, such a cutoff adjust- 
ment has to be performed separately for each electron gun, 
rendering the adjustment extremely complex. 

Hie present invention was invented in ctinsideration of 40 
the above issues. 
EmbodimenLs 

The present invention will now be explained in greater 
detail with reference to FIG. 1 which is a block diagram 
showing an exemplary configuration of a color cathode ray 4S 
tube according to one embodiment of the present invention, 
implementing an adjusting method of the present invention. 

A color cathode ray tube 1 (partially shown), as illustrated 
in FIG. 1, comprises cathodes Kr, Kg and Kb constituting a 
three-gun stmcture for the three primary colors (RGB), and so 
first and second grids 01 and C2, and electron beams 
generated at the cathodes Kr, Kg and Kb are emitted toward 
a display screen (not shown). In this configuration shown, 
the first grid Gl is illustrated as being grounded, however, 
the first grid Gl may instead be biased with a negative ss 
voltage. 

A color video signal and a synchronization signal from, 
for example, a composite video signal input terminal 11 is 
supplied to a video amplifying circuit 12, and video signals 
of the three primary colors (RGH) formed in this video 60 
amplifying circuit 12 arc supplied to the cathodes Kr, Kg and 
Kb respectively via clamp circuits 13r, 13g and 136. On the 
other hand, the synchronization signal from the video ampli- 
fying circuit 12 is supplied to a vertical/horizontal deflection 
circuit 14, and vertical and huri/juntal deflecting currents 6S 
formed therein are supplied lo a deflection yoke 2 provided 
at the neck portion of the color cathode ray tube I. 'I1ie 



signal from the deflection circuit 14 is also supplied to a high 
voltage circuit IS, and a high voltage formed therein is 
supplied to an anode (not shown) of the color cathode ray 
tube 1. 

The electron beams emitted from the cathode Kr, Kg and 
Kb are modulated with the video signals of the three primary 
colors (RGB), and at the same time, deflected by the 
deflection yoke 2 and accelerated by the anode (not shown), 
then illuminated on a phosphor on a display screen (not 
shown). In this way, an image represented by the composite 
video signal supplied lo the input terminal 11 is displayed on 
the screen of the color cathode ray tube 1. The above video 
amplifier 12 herein primarily comprises video amplifiers for 
amplifying the video signals to a level necessary to drive the 
cathodes Kr, Kg and Kb, however, it may also include 
circuitry for any other video signal processing such as 
circuits to process the vertical and horizontal signals. 

Furthermore, a signal from this video amplifying circuit 
12 is supplied to a microcomputer (hereinafter, referred to as 
CPU) 16. In response to this signal, the CPU 16 identifies 
(61) the format of, for example, the inputted color video 
signal. This format is represented by, for example, 
[horizontal resolution]33 [vertical resolution], and since the 
values such as the horizontal resolution and the like cannot 
be deteaed directly from the video signal oo the side of the 
monitor, those values are estimated from the horizontal and 
vertical frequencies and the polarity of the synchronization 
signal through calculation or use of a reference table etc. In 
this embodiment, the subsequent processes are performed 
with attention being directed especially to the horizontal 
resolution. 

Based on this identified format, a given variable [ADJ_ 
VALUE] is determined (62). That is, this variable [ADJ_ 
VALUE] is determined relative lo the horizontal resolution 
in a manner shown in FIG. 2. In FIG. 2, when the horizontal 
resolution represented by the horizontal axis is within a 
range below 60O. for example, then the variable [ADJ_ 
VALUE] would be the minimum value "0", and where it is 
in a range of 1200 and greater, the variable [ADJ_ VALUE] 
would be the maximum value "25.5", and where it falls 
between these two ranges, the variable would lineariy vary 
between the minimum "0" and the maximum "255". The 
determination of this variable [ADJ_VALUE] may instead 
be performed based on, for example, the horizontal fre- 
quency using 30 kHz and 60 kHz as the boundaries. 

Thereafter, this determined variable is adjusted (63) 
within a given variable range by a control input from a user 
supplied through i.e. a manual input terminal 17. This 
adjusted variable [ADJ_VALUE ] is then used for calcula- 
tion (64). In this calculation (64), calculations such as the 
ones listed in FIG. 3 are performed based on the above 
variable [ADJ__ VALUE) and i.e. register values stored in a 
memory 18 or in storage means built in the CPU 16. 

In FIG. 3, the register values shown in the leftmost 
column [R_ECO_MAX], [R_ECO_MINl. [G_ECO_ 
MAX], [G_EC0_MIN], [BJiCO_MAX], [B JCO_ 
MIN], [G2_MAX] and [G2_MIN1 represent values 
expressed in, for example, 8*bit digital vales, at which cutolF 
adjustments are performed on the cathodes Kr, Kg, Kb and 
the second grid G2 when the variable [ADJ^VALUE] is 
either the maximum "255" or the minimum "0". These 
register values are measured in advance during adjustment 
processes performed on the side of the manufacturer, and 
prc-slorcd on the memory 18 or the storage means built in 
the CPU 16. In these adjustment processes, any desired 
measurements may be made, and any necessary values may 
be stored by controlling the CPU 16 using, for example, a 
communication interface (IF) 19. 
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These register values and the aforementioned variable cutoff voltage Ekco in the formula (I) increases, and an 

[ADJ_VALUE] are used for the calculations for implement- exponent y which reduces as the second grid voluge Vg 

ing so-called linear interpolation, such as those shown in the increases. Accordingly, in this case, as the cathode current Dc 

center column of the table in FIG. 3. Thai is, in each of these increases, the area of the cathode for drawing out the current 

calculations, an intermediate value is obtained through the 5 would proportionally expand, so that the increase in the 

linear interpolation according to the determined variable cathode current Ik would not have much adverse impact on 

[ADJ_VALUE], using a value at which the variable [ADJ„ the luminance life of the cathode ray tube. Instead, the size 

VALUE] is the maximum "255" and a value at which the of a beam spot would be increased by the increased amount 

variable [ADJ_VALUE] is the minimum "0". These calcu- of the area for drawing out the electron beam. 

latioDS will provide digital values corresponding to the lo That Ls, the relationship among these values may be 

cutoff voltages Ekco of the re^ectivc cathodes Kr, Kg and expressed in the following formula (2). 

Kb and the voluge of the second grid G2, that have been jkmik/{{Edmkco)S) (2) 
linearly interpolated based on the variable [ADJ_VALUE] 

adequate for the format of the input signal. Here, the value Jk represents a cathode current density. 

These obtained digital values ace then supplied to a D/A is and the value S represents an area of a hole in the first grid, 

converter 20, and converted into analog signals 2I15 21g, lib In this way, although the reproducibility of fine data may be 

and 22a which arc then supplied respectively to a cathode degraded due to the increased beam spot, the maxinium 

voltage formation circuit 21 and a grid voltage formation luminance may substantially be improved without sacrific- 

circuit 22. In these voltage formation circuits 21 and 22, ing the luminance life of the cathode ray tube by changing 

voltages corresponding lo the culoffvoltagesEkco(R), Ekco 20 the characteristic of the cathode current Ik relative to the 

(G) and Ekco(B) and the voltage Vg for the second grid 02 driving voltage Ed by varying the cathode voltages Ek and 

are formed from the respective analog signals supplied the first and second grid voltages, 

thereto. The voltages formed in the voltage formation circuit FIG. 4 illustrates the relationship between the voltage of 

21 are supplied to the clamp circuits 13r, 13^ and 13b to the respective electrodes and the all-white luminance and the 

implement Ihe adjustments on the cutoff voltages Ekco of 25 spot size. For instance, with the driving voltages of 36Vp-p, 

the respective cathodes Kr, Kg and Kb, and al the same time, 36Vp-p and 37Vp-p being set for the cathodes Kr, Kg and 

the grid voltage Vg formed within the voltage formation Kb respectively, the all-white luminance may be varied from 

circuit 22 Ls applied to the second grid G2. 123 nits to 225 nits by varying the second grid voltage Vg 

In this way, the cutoff voltages Ekco of the respective from 557V to 257V, and the cutoff voltage Ekco(R) of the 
cathodes Kr, Kg and Kb and the voltage Vg of the second 30 cathode Kr from 94V to 47V, the cutoff voltage Ekco(G) of 
grid G2 may be selected based on the variable [ADJ_ the cathode Kg from lOOV to 50V, and the cutoff voltage 
VALUE] determined based on i.e. the format of the input Ekco(B) of the cathode Kb from 98V to 49V. Also, this 
signal and then adjusted by the control input via the manual would cause to change the spot size from 4)0.55 to 4^0.78, so 
input tennioal 17. la this case, as mentioned in the descrip- that the spot size expands as the luminance level increases, 
tion with reference lo FIG. 6, the cathode current Ik, 35 Therefore, according to the present embodiment, by con- 
therefore the luminance of the screen, may be varied even figuring the color cathode ray tube comprising at least the 
when the driving voltage Ed is kept constant, by varying the cathodes for the three primary colors and the first and second 
cutoff voltages Ekco of the respective cathodes Kr, Kg and grids, in a manner in which the cutoff volt ages of the 
Kb and the voluge Vg of the second grid G2. respective cathodes for the three primary culois and the 

In other words, in this apparatus, it is possible lo vary the 40 voltage of the second grid may be calculated using a 

luminance of the screen by varying the variable [ADJ_ common variable, and these voltages may be arbitrarily set, 

VALUE]. Accordingly, by determining the variable [ADJ_ the luminance level may be desirably controlled, and at the 

VALUE] based on i.e. the format of an input signal as same time, these voltages that are associated to each other 

explained above, the luminance of the screen may be set lo may readily be configured. 

a predetermined level adequate for the format of the input 45 In a case of a conventional computer monitor which is 

signal. At the same time, by adjusting this variable [ADJ„ designed to provide a low level of luminance for example, 

VALUE] by a control input from, for example, the manual it has been said that its screen is too dark lo be able to 

input terminal 17, the luminance of the screen may be provide powerful and realistic representation of dynamic 

artjitrarily controlled according to an instruction from a user. picture images, and the luminance level enhancement 

In this way, the luminance of the screen may be set lo a so through i.e. an increased input signal level would degrade 

desired level. the luminance life of the calhode ray tube, thus, such a 

llie luminance life of a cathode ray tube depends largely monitor has been so designed that its luminance would never 

on the current density drawn from the cathodes, and the exceed a given level through implementation of a proleclion 

cathode current density depends upon the driving voltage Ed mechanism, however, in a case of the presem invention, 

and Ihe cutoff voltage Ekco. According lo the formula (1) ss these problems are readily solved. 

previously mentioned, a larger driving voltage Ed would In the above apparatus, an input lo the manual input 

cause an increased cathode current Ik which corresponds to terminal 17 may be a signal of a voltage formed in a variable 

the luminance. In this case, the amount of the cuncnt drawn resistor which has been A/D-converted, or a signal supplied 

out from the cathode would change while an area of the via inputting means, which may be any arbitrary switch (not 

calhode effective for drawing out the cunrenl would not 60 shown). This manual input terminal 17 may further be 

change substantially, so thai this would result in an increased configured to provide means for a user to adjust various 

current density, which in turn, degrades the luminance life of other parameters of the monitor controlled by the CPU 16, 

the cathode ray tube. besides this variable [ADJ_VALUE]. 

On the other hand, where the cuioff voltages Ekco of the In the above apparatus, where the variable [ADJ„ 

cathodes and the voltage Vg of the second grid 02 arc varied 65 VALUE] is designed to be obtained based on an identified 

as explained above, the values varied would be the working format of the input signal for example, predetermined opli- 

ctticiency value K which becomes .smaller inversely as a mal values of the variable [ADJ_VALUE] for respective 
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formats may be provided in a memory etc. in advance to 
allow the variable [ADJ_VALUE] to be derived from an 
identified format. Where the variable [ADJ_VALUE] is 
designed to be determined from the horizontal resolution as 
picviously explained, the cutoff condition may be so con- 
figured that higher luminance would be provided for low 
resolution signals such as a signal of 640x480 while the 
focusing characteristic rather than the luminance would be 
prioritized for those high resolution signals such as a signal 
of 1600x1200. 

Furthermore, the D/Acoaverter 20 may be provided as a 
part of the CPU 16, or built in the volUge formation circuits 
21 and 22. Alternatively, a configuration implementing no 
D/A conversion may also be contemplated, and in this case, 
the outputs of the respective voltage formation circuits 21 
and 22 are varied using electron volume. Moreover, the 
determination process of the input signal format is not 
limited to the above-described method in which the deter- 
mination is made within the CPU 16, the process may 
alternatively be implemented by a dedicated, discrete circuit 
etc. The configuration of the register values stored within the 
memory 18 is not limited to the above-described 
configuration, and the operational expressions are not lim- 
ited to the ones for the above -described linear interpolation, 
and any arbitrary alternative approach may be used. 

As explained heretofore, the color cathode ray tube dis- 
closed herein is one that includes at least the cathodes for the 
three primary colors and the first and second grids, and 
comprises calculating means for calculating cutoff voltages 
of the re^ective cathodes for the three primary colors and 
a voltage of the second grid using a common variable, 
controlliog means to vary the variable, and setting means for 
arbitrarily setting the cutoff voltages of the respective cath- 
odes for the three primary colors and the voltage of the 
second grid, thereby providing desirable control over the 
luminance level by allowing the arbitrary setting of the 
cutoff voltages of the respective cathodes for the three 
primary colors and the voUage of the second grid, as well as 
simple ainfigurati{)n of these voltages that are mutually 
associated. 

Furthermore, the adjusting method of a color cathode ray 
tube disclosed herein is the method for adjusting a cathode 
ray tube comprising at least cathodes for the three primary 
colors and first and second grids, comprising the steps of 
calculating cutoff voltages for the respective cathodes for the 
three primary colors and a voltage for the second grid using 
a common variable, and setting the cutoff voltages of the 
respective cathodes for the three primary colors and the 
voltage of the second grid based on the values calculated as 
the variable is varied, thereby providing desirable control 
over tlic luminance level by allowing the arbitrary setting of 
the cutoff voltages of the respective cathodes for the three 
primary wlors and the voltage of the second grid, as well as 
simple am figuration of these voltages that are mutually 
associated. 

It should be appreciated that the present invention is not 
limited to the embodiments disclosed herein, and various 
modifications may be contemplated without departing from 
the sprit of the present invention, 
effect 

According to the first aspect of the present invention, a 
color cathode ray tube comprising at least cathodes for the 
three primary colors and first and second grids is configured 
in a manner so that cutoff vohages of the respective cathodes 
for the three primary colors and a voltage of the second grid 
may be calculated by using a corainon variable, and they 
may be artiitrarily set, .so that luminance level may be 
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desirably controlled by arbitrarily setting the cutoff voltages 
of the respective cathodes for the three primary colors and 
the voltage of the second grid, and configuration of these 
voltages that are associated to each other may be readily 
performed. 

According to the second aspect of the present invention, 
determining meaas is provided for determining the variable 
based on an identified format, so that the cutoff voltages of 
the respective cathodes for the three primary colors and the 
voltage of the second grid adequate for the format of the 
input signal may be set in an extremely simple manner. 

According to the third aspect of the present invention, 
adjusting means is provided for performing an adjustment 
on the determined variable within an arbitrary variable 
range, thereby allowing a user to arbitrarily control the 
luminance level. 

According to the fourth aspect of the present invention, a 
color cathode ray tube comprising at least cathodes for the 
three primary colors and fiist and second grids is configured 
in a manner so that cutoff voltages of the respective cathodes 
for the three primary colors and a voltage of the second grid 
may be calculated by using a common variable, and they 
may be arbitrarily set, so that luminance level may be 
desirably controlled by arbitrarily setting the cutoff voltages 
of the respective cathodes for the three primary colors and 
the voltage of the second grid, and configuration of these 
voltages that are associated to each other may be readily 
performed. 

According to the fifth aspect of the present invention, by 
determining the variable based on an identified format, the 
cutoff voltages of the respective cathodes for the three 
primary colors and the voltage of the second grid adequate 
for the formal of the input signal may be set in an extremely 
simple manner. 

According to the sixth aspect of the present invention, by 
performing an adjustment on the determined variable within 
an arbitrary variable range, a user may arbitrarily control the 
luminance level. 

Accordingly, the present invention provides simple solu- 
tions to the problems pointed out for a conventional com- 
puter monitor, such as the one designed to provide a low 
level of luminance, in which the screen is too dark for 
providing powerful and realistic representation of dynamic 
picture images, and it has to implement a protection mecha- 
nism to limit the luminance control only up to a given level 
because when the luminance enhancement is attempted 
through an increased input signal level for example, the 
luminance life of the cathode ray tube would be degraded. 

What is claimed is: 

1. A display apparatus including a color cathode ray tube 
having at least cathodes for the three primary colors, and 
first and second grids, comprising; 

calculating means for calculating cutoff voltages of the 
respective cathodes for the three primary colors and a 
voltage of said second grid using a common variable; 
and 

setting means for setting the respective cutoff voltages for 
said cathodes for the three primary colors and the 
voltage of said second grid based on values obtained 
from said calculation; 

whereby said common variable is initially set according to 
one or more of the horizontal resolution of a video 
signal and the horizontal frequency of a video signal. 

2. Tlie display apparatus as claimed in claim 1 wherein 
said setting means is a D/A converter which converts a 
digital output supplied from said calculating means into a 
corresponding voltage. 
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3. The display apparatus as claimed in claim 1 further 
comprising; 

identifying means for identifying tbe format of an input 
signal; and 

determining means for determining said variable based on 
said identified format. 

4. The display apparatus as claimed in claim 3 wherein 
said determining means determines said variable by using 
the horizontal resolution. 

5. The display apparatus as claimed in claim 3 wherein 
said determination means determines said variable by using 
the frequency of a horizontal synchronization signal. 

6. The display apparatus as claimed in claim 3 further 
comprising adjusting means for allowing manual adjustment 
00 said determined variable within any arbitrary variable 
range. 

7. An adjusting method of a display apparatus including 
a color cathode ray tube having at least cathodes for the three 
primary colors, and first and second grids, comprising the 

steps of; 

calculating cutoff voltages of said respective cathodes for 
the three primary colors and a voltage of said second 
grid using a common variable; and 
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setting said cutoff voltages of said respective cathodes for 
the three primary colors and said voltage of said second 
grid based on values obtained from said calculation; 

whereby said common variable is initially set according to 
5 one or more of the horizontal resolution of a video 
signal and tbe horizontal frequency of a video signal. 

8. The adjusting method of a display apparatus as claimed 
in claim 7 further comprising tbe steps of; 

identifying the format of an input signal; and 
determining said variable based on said identified format. 

9. 'ITie adjusting method of a display apparatus as claimed 
in claim 7 wherein said variable is determined by using the 
horizontal resolution of said identified format. 

10. The adjusting method of a display apparatus as 
claimed in claim 7 wherein said variable is determined by 
using the frequency of a horizontal synchronization signal of 
said identified format. 

11. The adjusting method of a display apparatus as 
^ claimed in claim 7 fiirther comprising the step of performing 

manual adjustment on said determined variable within any 
arbitrary variable range. 

• • • * « 
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